ABSTRACT -Acute kidney injury is a common complication of cirrhosis, occurring in up to 20% of patients hospitalized with cirrhosis. This field is rapidly changing, with significant advances in classification, biomarkers and therapy over the last few years. On the behalf of the Brazilian Society of Hepatology, a panel of experts in Hepatology and Nephrology reviewed published evidence to integrate findings and develop the recommendations presented in this manuscript. HEADINGS -Acute kidney injury. Disease management. Liver cirrhosis, complications. Risk assessment.
INTRODUCTION
Acute kidney injury (AKI) is a common complication of cirrhosis, occurring in up to 20% of patients hospitalized with cirrhosis (1) . There are many reasons for the development of AKI in cirrhotic patients, such as: i) infections; ii) hypovolemia (loss of fluids associated with bleeding, use of diuretics or gastrointestinal losses); iii) parenchymal nephropathy, iv) nephrotoxicity (drug-induced or contrast-induced nephropathy); v) hepatorenal syndrome -(HRS) (2) (3) (4) . A large study of 463 hospitalized cirrhotic patients with AKI evaluated the frequency and the prognosis of the different etiologies of AKI. This study demonstrated that the most frequent cause of AKI among cirrhotic patients was bacterial infection (46%), followed by volume depletion (32%), HRS (13%) and parenchymal nephropathy (9%). Among infections, spontaneous bacterial peritonitis (SBP) and spontaneous bacteremia were the most common, although almost any type of infection could lead to AKI because of the aggravation of circulatory dysfunction commonly found in cirrhosis. The 90-day mortality for the whole series was high (60%), but it was particularly high among patients with AKI associated with infections or HRS (2) . In a multivariate analysis adjusted for potentially confounding variables, the cause of AKI was independently associated with prognosis. The same findings were also reported in another study from Brazil (4) . Not only AKI but also the etiology of AKI seems to play an important role in the prognosis of cirrhotic patients who develop AKI. In this context, the worst outcomes for patients with AKI are associated with HRS or infection.
DIAGNOSTIC CRITERIA
Serum creatinine (SCr), an endogenous biomarker, is traditionally used to evaluate renal function (5) . Nevertheless, SCr level may be affected by a number of factors. In cirrhosis, SCr may still be in the normal range despite significant reductions in renal function because of protein-calorie malnutrition and cirrhosis-related sarcopenia. Sudden changes in renal function may not be accurately evaluated by SCr, which takes time to rise. Another limiting factor for the interpretation of SCr as a biomarker is the laboratory method employed for its determination (6, 7) . It is also noteworthy that high levels of bilirubin in the blood may lead to a reduction in SCr levels (8) .
The combination of lower production of creatine, higher tubular secretion of creatinine and presence of malnutrition may contribute to a misleadingly lower than expected levels of SCr in cirrhotic patients. Therefore, methods of evaluation of renal function based on SCr must be carefully interpreted in this context.
There is a body of evidence suggesting that the traditional definition of AKI, based on a fixed cut-off point of SCr above 1.5 mg/dL, poorly reflects the dynamic changes in renal function of cirrhotic patients in different clinical situations (9) (10) (11) (12) (13) . In this context, a study demonstrated that the maximum value of SCr associated with normal renal function in cirrhotic patients would be 1mg/dL. Values of SCr between 1.0 mg/dL and 1.5 mg/dL were suggestive of renal failure and were associated with lower survival (13) , while values above 1.5 mg/dL were associated with severe AKI with a high specificity. There are studies that suggest that mild elevations of SCr (≥0.3 mg/ dL) are associated with significant changes in GFR of cirrhotic patients, and are independently associated with higher incidence of organ dysfunction (OD), longer hospitalization and higher mortality, both in the general population and in cirrhotic patients (9, (12) (13) (14) (15) . In 2004, the Risk Injury Failure Loss of Kidney Function and End-Stage Kidney Disease (RIFLE) criteria standardized a new definition of AKI based on the variation of SCr, GFR and urine output (16) . RIFLE was innovative because it allowed the staging of patients according to their prognosis. Until then, there were many different definitions of AKI, which complicated comparison of data in distinct studies. In 2007, the Acute Kidney Injury Network (AKIN), a network of nephrologists and critical care physicians dedicated to studying AKI, recognized that mild variations of SCr (0.3 mg/dL in 48 hours) were related to worse prognosis and should be taken into consideration (17) . Following this, the Kidney Disease Improving Global Outcomes (KDIGO) classification combined concepts from both previous classifications (18) . Recently, the International Club of Ascites (ICA) used this classification to recommend new diagnostic criteria for AKI in cirrhotic patients (19) . In this new classification, the ICA-AKI criteria, absolute cut-off points of SCr were abolished, criteria based on urine output were eliminated (urine output is considered an imprecise parameter in cirrhotic patients), and three stages of AKI were defined based on the magnitude of the dynamic changes of SCr compared to baseline (FIGURE 1).
After the recommendation of the new diagnostic criteria for AKI in cirrhosis (9) (10) (11) (12) , some studies suggested that patients with mild AKI (stage 1) and maximum SCr <1.5 mg/dL have more favorable outcomes, similar to those of patients who do not have AKI (10, 11, 20) . Nevertheless, it should be noticed that these studies evaluated only short term prognosis, and did not consider the impact of mild AKI on longer term mortality. Besides, the etiology of AKI, which is associated with different prognoses (2) , was not considered in these studies. Important outcomes, such as occurrence of other complications of cirrhosis, recurrence of AKI and rate of hospital readmission, also were not evaluated. Therefore, additional studies are needed in order to define the possible prognostic contribution of a mixed model of glomerular function evaluation in cirrhotic patients, considering the traditional cut-off point of SCr of 1.5 mg/dL as well as the dynamic changes in SCr proposed by the ICA-AKI classification.
Another application of longitudinal monitoring of SCr involves the evaluation of response to therapeutic measures. Three patterns of response were proposed by ICA (19) : 1) No response: no reduction of SCr; 2) Partial response: regression of at least one stage of AKI, but minimum level of SCr persists at least 0.3 mg/dL above the baseline; 3) Full response: reduction of SCr to levels close to baseline (< 0.3 mg/dL above the baseline).
The new ICA-AKI definition of AKI in cirrhosis corrects, even if not completely, some of the problems related to using SCr as a biomarker of renal function. It considers baseline SCr, and enables earlier diagnosis of AKI from mild changes in SCr levels. Nevertheless, it does not consider the etiology of AKI, which crucially limits its impact on therapeutic decision-making, since treatment of AKI varies according to its cause. Therefore, there is still a need for studying other biomarkers capable of considering the etiology of AKI and aiding early treatment decisions.
Biomarkers
Among the biomarkers studied in the context of AKI, the most extensively evaluated in cirrhotic patients at present is Neutrophil Gelatinase-Associated Lipocalin (NGAL). NGAL is an inflammatory biomarker produced by damaged renal tubular cells (as well as from leukocytes and hepatocytes). Its concentration in urine varies according to the etiology of AKI in cirrhosis (21) . Among patients with AKI, those with pre-renal AKI present the lowest values of urinary NGAL (median 30 µg/g), while patients with acute tubular necrosis (ATN) have much higher levels of urinary NGAL (median 417 µg/g). Patients with HRS present intermediate levels of urinary NGAL (median 76 µg/g). Moreover, urinary NGAL predicts significant outcomes in cirrhotic patients.
A Brazilian pilot study demonstrated that, among nine patients with cirrhosis and bacterial infection, urinary NGAL predicted the development of AKI before the traditional criteria used in cirrhosis (22) . It is noteworthy that despite the diagnosis of AKI according to SCr being made after a mean of 5.4 days after admission, urinary levels of NGAL in those patients increased as early as 6 hours from hospital admission.
Other studies verified an association between urinary NGAL and the clinical course of AKI or 90-day mortality (23, 24) . Therefore, measurement of urinary NGAL seems promising for clinical practice, since it could predict relevant clinical outcomes in cirrhotic patients and possibly assist therapeutic decision-making as it could identify the cause of AKI at an early stage.
Definition of AKI
Increase in SCr ≥0.3 mg/dL within 48 hours compared to baseline*; or Increase in SCr ≥50% (known or presumed to have occurred during the previous 7 days)
Staging of AKI

Stage 1
Increase in SCr ≥0.3mg/dL; or Increase ≥1.5x -2.0x from baseline.
Stage 2
Increase in SCr >2.0x -3.0x from baseline.
Stage 3
Increase in SCr >3.0x from baseline; or SCr ≥4.0mg/dL with an acute increase ≥0.3mg/dL; or AKI with indication of renal replacement therapy.
FIGURE 1.
Definitions of acute kidney injury in cirrhotic patients according to the recommendations of the International Club of Ascites (20) .
AKI: acute kidney injury. SCr: serum creatinine. *Serum creatinine value closest to hospital admission, within 3 months. In the absence of a previous creatinine value, serum creatinine at admission should be considered baseline.
Diagnosis of hepatorenal syndrome
HRS is a severe complication occurring in patients with cirrhosis and ascites, with an annual incidence around 18% (25) . It is characterized by renal vasoconstriction, reduction of renal perfusion and diminished GFR, which causes a significant decrease in the kidney's capacity to excrete sodium and free water, in the absence of major renal histological damage (26) . The absence of significant histological damage and the recovery of renal function after liver transplantation define the functional characteristics of the syndrome. HRS is the complication of cirrhosis which presents the worst prognosis, having a median survival of around two weeks if left untreated (27) . Therefore, it was long considered a terminal event in the course of cirrhosis. The introduction of treatments that are effective in reversing HRS led to improvement of short-term survival, allowing a significant number of these patients to reach liver transplantation, which is considered the definitive treatment for patients with end-stage liver disease.
Because of the lack of specific tests for HRS, its diagnosis requires exclusion of other causes of AKI in patients with cirrhosis and ascites. The exclusion of acute tubular necrosis (ATN) as a cause of AKI is especially important, since HRS and ATN have different management strategies and prognoses. ATN usually occurs in patients with septic or hypovolemic shock, being characterized by the presence of epithelial cells and granular casts in the urinary sediment analysis, as well as by high urinary excretion of sodium (urinary sodium >40 mEq/L and sodium excretion fraction >2%) and low urinary osmolarity (<350 mOsm/kg). Conversely, patients with HRS do not present alterations in urinary sediment and maintain high capacity of tubular reabsorption of sodium and free water, with values of urinary sodium and sodium excretion fraction under 20 mEq/L and 1% respectively, as well as high urinary osmolarity (>500 mOsm/kg) (28) . The diagnosis of HRS currently must be performed according to the criteria presented in FIGURE 2.
The most important change introduced by the new criteria is allowing earlier treatment of HRS, since, according to the previous criteria, the diagnosis could only be done and the treatment initiated if there was a 2-fold increase in SCr to a value ≥2.5 mg/dL within two weeks. The probability of treatment response in HRS is inversely proportional to the value of SCr when treatment begins. This suggests that prognosis is associated with the magnitude of AKI and the promptness of diagnosis, more sensitive criteria were in order (29) . In 1996, ICA classified HRS in two types (30) . HRS type 1 (HRS-1) was characterized by severe and rapidly progressive renal failure, defined by a two-fold increase in SCr to a level ≥2.5 mg/dL within two weeks. Even though HRS-1 could develop spontaneously, it frequently follows a precipitating factor, such as bacterial infection, gastrointestinal bleeding, major surgical intervention or acute hepatitis occurring in a cirrhotic patient. HRS type 2 (HRS-2) is characterized by moderate and steady or slowly progressive decrease in renal function, accompanied by signs of liver failure and arterial hypotension to a lesser degree than in patients with HRS-1. The dominant clinical characteristic of patients with HRS-2 is tense ascites with poor response to diuretic therapy; refractory ascites. It is noteworthy that patients with HRS-2 are particularly susceptible to developing HRS-1. Median survival of patients with HRS-2 (6 months) is significantly lower than that of cirrhotic patients with ascites and preserved renal function (30) . After the adoption of the ICA-AKI criteria for defining HRS (FIGURE 2), the nomenclature of hepatorenal syndrome-acute kidney injury (HRS-AKI) is preferred to HRS-1 and HRS-2.
Recently, new concepts of HRS-2 are being proposed (31) , raising the possibility that it is a functional chronic kidney disease, in which case it would be considered for patients with a GFR under 60 mL/minute/ 1.73 m 2 for over three months. It should be distinguished from organic chronic kidney disease. This distinction is of particular importance with the increasing prevalence of non-alcoholic fatty liver disease related to metabolic syndrome as a major worldwide cause of chronic liver disease. It is frequently associated with diabetes and systemic arterial hypertension, both well-documented causes of renal damage.
Recommendations
A. ICA-AKI criteria should be used for the diagnosis and staging of AKI in patients with cirrhosis. B. Following diagnosis of AKI, the identification of its underlying cause should be pursued in order to manage the condition properly, with favorable impact on prognosis. C. Using biomarkers for the diagnosis of AKI, although promising, is not currently supported by enough scientific evidence and still cannot be recommended for routine clinical practice. D. Diagnosis of HRS should be based on HRS-AKI criteria, which allows early indication of therapeutic measures.
TREATMENT OF AKI IN CIRRHOSIS
General measures
Following the diagnosis of AKI, etiology should be determined in order to define the appropriate treatment. In this context, the recently revised recommendations of the ICA are the following (19) :
• Rule out parenchymal renal disease (investigate hematuria, proteinuria or microalbuminuria, and perform a urinary system ultrasound);
Cirrhosis and ascites
Acute kidney injury according to the new International Club of Ascites criteria (see FIGURE 1).
Absence of structural renal injury, suggested by proteinuria (>500 mg/24 hours), hematuria (>50 red blood cells/high power field) and/or renal alterations on ultrasonography.
Absence of renal function recovery (return of serum creatinine to a final value up to 0.3 mg/dL above the baseline) after two consecutive days of diuretic withdrawal and plasma volume expansion with albumin (1 g/Kg/day, up to a maximum of 100 g/day).
Absence of shock
Absence of current or recent use of nephrotoxic drugs (aminoglycosides, non-steroidal anti-inflammatory drugs, among others).
FIGURE 2.
Diagnostic criteria for hepatorenal syndrome-acute kidney injury (19) .
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• Rule out drug-induced AKI (aminoglycoside antibiotics, non-steroidal anti-inflammatory drugs, vasodilatory drugs, beta-blockers or iodinated contrast media); • Withdraw or reduce the dosage of diuretics and perform volume expansion in order to rule out prerenal azotemia; • Consider ATN in the presence of shock; • Actively investigate infections, especially SBP, and begin early empirical antibiotic treatment if infection is suspected. Renal function frequently normalizes after the correction of the precipitating factor, especially in initial stages. When kidney injury progresses despite the initial treatment or when AKI is diagnosed at more advanced stages (ICA-AKI stages 2 or 3), volume expansion with albumin 1g/Kg/day for 48 hours is recommended. This must be done carefully, since oliguria is frequent in cirrhosis, and may lead to pulmonary edema. When renal function fails to improve even after volume expansion with albumin and if other causes of kidney injury have been excluded, specific treatment for HRS should be considered.
Albumin
There is robust evidence demonstrating the importance of albumin in the context of decompensated cirrhosis. Initially, the lack of response to volume expansion with albumin should be remembered as a prerequisite for the diagnosis of HRS in cirrhotic patients with AKI (32) . Albumin is capable of preventing loss of renal function in patients submitted to large volume paracentesis, a benefit not seen with other plasma expanders (33) . There is also evidence that albumin improves renal autoregulation curves both in cirrhotic patients with AKI and in those with ascites and normal renal function (34) . In patients with HRS, response to terlipressin is significantly better when it is co-administered with albumin (35) . In patients with SBP, albumin use in conjunction with antibiotic treatment significantly reduces the incidence of HRS and in-hospital mortality, effects which were not identified using hydroxyethyl starch (36, 37) . Some studies evaluated the role of albumin infusion in both prevention and treatment of AKI in infected cirrhotic patients (36, 38, 39) . A randomized controlled trial (36) demonstrated that use of albumin with the antibiotic treatment of SBP led to a lower incidence of AKI when compared to using antibiotics alone. Similarly, in-hospital and 3-month mortalities were significantly lower in patients who received albumin. In that study, albumin was administered at two distinct times: on the day of diagnosis of SBP (D1) patients received 1.5g/Kg of albumin and a second infusion of 1g/Kg on the third day after diagnosis (36) . Recently, a randomized controlled trial analyzed the effects of albumin on 110 cirrhotic patients with infections other than SBP (38) . Albumin, used in similar doses recommended for SBP, led to an improvement of circulatory and renal functions and had a positive impact on survival when the analysis was controlled for other variables which were independently associated with prognosis. Another study (39) showed that albumin infusion was able to postpone the occurrence of AKI, but unable to increase survival. Even though this still is an open question, it is possible that there are benefits of albumin for infections severe enough to negatively affect circulatory function.
Vasoconstrictors
Use of a vasoconstrictor in combination with albumin for the treatment of HRS has been suggested since the 1990s (40) . The most common drugs are terlipressin (an analogue of vasopressin) and noradrenaline (an adrenergic agonist). A combination of midodrine and octreotide was recently shown to be less effective than terlipressin in the treatment of HRS (41) . Terlipressin is administered as an intravenous bolus infusion, initially in doses of 0.5-1.0 mg each 4-6 hours. Treatment response should be evaluated in intervals of 48 hours. In the absence of at least 25% decrease in SCr after the first 48 hours, terlipressin doses could be gradually increased every two days up to the maximum dosage of 12 mg/day. Treatment is maintained for up to 14 days, but the drug can be discontinued earlier in cases of poor response (less than 50% decrease in SCr after seven days of terlipressin at its highest dose or no reduction in SCr after the first three days of therapy (3, 19) . Terlipressin was associated with HRS reversal in 34%-44% of patients treated in two international randomized controlled trials (42, 43) . In addition a meta-analysis demonstrated its association with HRS reversal, renal function improvement and decreased mortality (44) . When used in continuous infusion, lower doses of terlipressin may be administered, with fewer side effects and without significant loss of effectiveness, compared to bolus infusion (45) . Continuous noradrenaline infusion, in doses of 0.5-3.0 mg/ hour, was also associated with HRS reversal, in a similar way to that seen with terlipressin. Even though evidence is scarcer than for terlipressin, noradrenaline is considered to be a valid alternative for the treatment of HRS because of its similar effectiveness, wide availability (46) . Although the drug itself is cheaper, the treatment strategy using noradrenaline for HRS is actually more expensive than a strategy using terlipressin once direct medical costs are included. This is mostly because noradrenaline use requires admission to an intensive care unit, and terlipressin use does not, as shown by a recent Brazilian study (47, 48) . Treatment of HRS with a vasoconstrictor and albumin may lead to adverse events in approximately 10% of patients. These effects are usually ischemic (mostly affecting the heart, gut and lower limbs) or related to pulmonary edema. They are managed with drug dose reduction; complete withdrawal of treatment is seldom needed.
Treatment indication for HRS must take into account the stage of AKI according to ICA-AKI criteria. Patients with HRS and ICA-AKI stages 2 or 3 should be immediately managed with a vasoconstrictor and albumin. Treatment for patients at stage 1 should be tailored. Because of the high short-term mortality, treatment should be considered carefully for patients at stage 1b. For those at stage 1a, renal function should be closely monitored, potentially aggravating factors should be avoided, and treatment should be reserved for patients whose AKI progresses to higher stages.
Treatment of HRS-2
Based on the fact that HRS-2 occurs in a context of advanced cirrhosis, the gold standard treatment is liver transplantation. Studies evaluating the role of vasoconstrictors for HRS-2 (49, 50) gathered small samples of patients and frequently combined HRS-1 and -2. As a general rule, these studies suggested that HRS-2 reversal is more common when a vasoconstrictor is used than in control groups. Nevertheless, the quality of evidence is too low to recommend treatment. A study evaluating treatment of HRS-2 in patients on the liver transplant waiting list (51) was unable to demonstrate that HRS reversal with terlipressin and albumin ultimately influenced the prognoses of the patients. Recurrence rate after treatment interruption is high, around 40% (52) . Therefore, treatment of HRS-2 with a vasoconstrictor still requires more randomized controlled trials clearly showing its benefits in order for it to be formally recommended. At this moment, it is considered a treatment to be used in exceptional circumstances, possibly recommended for patients who are expected to receive a liver transplant a short time after.
Even though transjugular intrahepatic portosystemic shunt (TIPS) seems to improve renal function (53, 54) , its role in HRS-2 treatment remains speculative. Therefore, it might be indicated only in very well selected cases.
The best therapeutic option for these patients is liver transplantation. Despite patients with HRS usually needing more blood components, spending more time in the intensive care unit and having longer hospitalizations, 1-year survival is similar to that of patients with normal renal function (55) .
Recommendations
A. The diagnosis of HRS requires ruling out other causes of AKI in cirrhosis, especially ATN. B. The administration of intravenous albumin is recommended for patients with SBP for HRS prophylaxis, and the recommended dose is 1.5 g/Kg at the first day and 1.0 g/Kg at the third day of treatment. More studies are needed in order to assess its role in infections other than SBP. C. The association of a vasoconstrictor (preferably terlipressin) and albumin is the treatment of choice for HRS. D. The treatment for HRS is recommended for patients with HRS-AKI stages 2 or 3, independently of the values of SCr at the time of diagnosis. Ttreating patients with HRS-AKI stage 1b should be considered if SCr increases at least 50% over the baseline. E. Liver transplantation is the treatment of choice for patients with HRS-2. The use of a vasoconstrictor and albumin should be tailored, taking into account the probability of, and time to transplantation.
Renal replacement therapy
Renal replacement therapy (RRT) should be considered for severe AKI, particularly those patients on the waiting list for liver transplantation or where recovery of liver function is anticipated.
The indication for RRT follows standard guidelines and it is not specific for patients with cirrhosis and AKI. Conventional indications include volume overload, severe hyperkalemia, uremia (encephalopathy, pericarditis), severe metabolic acidosis and exogenous intoxication. In patients with HRS, RRT should be indicated in the absence of response or adverse reaction to vasoconstrictors. The assessment of prognosis, eligibility for liver transplantation, advanced stages of acute on chronic liver failure (ACLF), should be considered before RRT to avoid futile treatments. Ideal timing to begin RRT is still controversial. Patients that do not fit in conventional indications should be judged on a case-by-case basis.
The choice of the dialytic method is critical for in decompensated cirrhosis or ACLF patients. Worsening of circulatory dysfunction (i.e. severe arterial hypotension) during RRT is a major concern as it may cause organ failure. RRT is particularly poorly tolerated in patients with HRS, due to the profound hemodynamic disturbance that are characteristic of this syndrome.
Acceptable RRT methods are intermittent both conventional hemodialysis or peritoneal dialysis; continuous hemofiltration or continuous hemodiafiltration; prolonged hemodialysis (SLEDSustained Low Efficiency Dialysis). SLED has the advantage of providing cardiovascular stability and effective clearance of continuous therapies, with the reduced costs of intermittent therapies (56) . The most important limiting factor of intermittent therapies is hemodynamic instability. Hypotension during RRT is associated with dialysis technique (volume and ultrafiltration rate, reduction of plasmatic osmolality) and patient characteristics (hypovolemia, vasodilation, liver failure) (57, 58) . Hypotension decreases the effectiveness of RRT and aggravates ischemic injury, delaying the recovery of kidney function (59) . When compared to intermittent therapies, continuous methods offer greater hemodynamic stability, and are often preferred for patients with arterial hypotension (60) . Thrombocytopenia and coagulopathy would limit the use of heparin or other anticoagulants during RRT. However, these coagulation disorders found in patients with cirrhosis do not protect patients against thrombosis during RRT. Due to the reduced bloodflow continuous therapies often require the use of anticoagulation in the dialysis circuit.
Peritoneal dialysis should not be routinely used due to increased risk of infections. Use of dialysis solutions with bicarbonate for patients with hyperlactatemia and regional anticoagulation (only in dialysis circuit) for severe coagulopathy are recommended.
Combined liver-kidney transplantation (CLKT)
Liver-kidney transplantation would be the procedure of choice for patients with end-stage liver and kidney disease. Because of the negative impact on prognosis that renal failure has on liver transplantation recipients, CKLT is usually proposed for these patients. Besides, the postoperative worsening of kidney function is associated with higher morbidity and mortality (61, 62) . It is still difficult to identify with certainty which patients may benefit from CKLT. Even though HRS may be entirely reversible with isolated liver transplantation, some patients do not recover. It is likely that these patients have progressed to ATN, and will require long-term RRT and eventual CKLT.
However, it is believed that duration of RRT greater than 6 weeks is a reasonable criterion for eligibility for combined liver and kidney transplantation and this is the basis of the current guidelines.
According to Consensus guidelines published in 2008 (63) , indications for CKLT in patients with AKI and/or HRS are SCr >2.0 mg/d and RRT for more than 8 weeks without evidence of renal function recovery.
The OPTN (Organ Procurement and Transplantation Network) proposed slightly different minimum criteria for CKLT in candidates for LT. This group propose CKLT for patients with prolonged AKI, defined by 1) RRT for over 6 weeks (two dialysis sessions per week for 6 weeks); 2) GFR ≤25 mL/min/ 1,73 m 2 for over 6 weeks. Or 3) a combination of both criteria (GFR ≤25 mL/min/ 1,73 m 2 for 3 weeks followed by 3 weeks in RRT). GRF may be calculated either by MDRD formula or by creatinine clearance (64) .
Recommendations
A. Indications of RRT in patients with cirrhosis are the same as those for other patients with renal dysfunction: volume overload, uremia, and severe acid-base and/or electrolyte disorders. B. Method of RRT should be selected on the basis of the clinical condition of the patient, especially hemodynamic stability. Continuous or hybrid therapies should be the method of choice in patients with hemodynamic instability. C. Patients with cirrhosis and AKI who require RRT for over 6-8 weeks should be considered for CKLT.
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